(19)1* 1MB WfffWJf&lll 

(43) Wffi'AMa 
2004 ^6^3B (03.06.2004) 




PCT 



18 MAY 2005 

i urn iiiimi n Dim inn mu urn nit i n m iim urn inn inn urn mi limn (in mi mi 

(10) gRg-fcMM 
WO 2004/046285 Al 



(51) @(g*#t* toW: C10M 169/04, F16C 33/10 // (C10M (72) HMf; <fc 



169/04, 105:70, 107:04, 109:00, 143:02) (C10M 169/04, 
105:70, 107:04, 109:00, 125:24, 129:28, 129:68, 133:16, 
143:02, 147:02), C10N 10:02, 10:04, 30:06, 40:02, 50:08 



(21) mtsmmm^- 

(22) Sf&WBEB: 

(25) Bfgmissrosti: 

(26) BBttMaSS: 



PCT/JP2003/014801 
2003 ^11 £20 B (20.11.2003) 



(75) f6M#/ailJaA(*@IC-3^-C(D«.): 01*883 (YA- 
MAMOTO,Yoshlaki) [JP/JP]; f 252-0811 #^JU!R M 

iRm ffijsar 8 site *<< uxise^sesstt 

i§F>i Kanagawa (JP). 
(74) ftSA: HIB 380 (OKADAJCazuhiko); T 102-0073 M 
;U6i m mm&ft¥f&&Wi Tokyo (JP). 
H *H (81) jg^ H ( @ CA CN jp KR, US. 

0 *I§ (84) ( fct$): 3 - □ », (AT, BE, BO, CH, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



(30) ffiifeftx — 

!^ IS 2002-337949 

2002^11 E 21 B (21.11.2002) JP 3s#^P#S: 

= - mmm&m&m- 

= (71) aiilA(J|t@$W{<±T(OjiS@l=-O^T): t-fb 

= XXUItt5C#tt (OILES CORPORATION) [JP/JP], T 2 K&lXflfeflJBSISlCOL^-CI*. 3£*J£fT$*t-5 

= 105-8584 mJSIB iSK £*M-TI 3#2#Tokyo &PCT;tf-fe*-;/ h<D#SII::*i«£*vr 1*5 fa— KtBSg 



(JP). 



(54) Tltie: SOLED LUBRICANT AND SLIDING MEMBER 

?S (54) #ewa>«&: @<*jBi^3Mfccfct/igm!)SB*t 

NO 

S (57) Abstract: A solid lubricant to be embedded in a hole or groove formed in a sliding surface of the substrate of a sliding member, 
^5 which comprises 5 to 30 vol % of a polyethylene resin, 20 to 60 vol % of a hydrocarbon based wax, and 10 to 60 vol % of melamine 
^ cyanurate. The solid lubricant exhibits sliding characteristics which are same as or superior to those of a lubricant containing lead, 
under a high load condition. 

(57) &m-. mwi^&w<Dmmmiz^^ixtz^tzitmtzmtb^ti^m»mmm-cs>^x. #'jx^u>«tfli 

5~30<*S% £ Blit#.m& O V *? X20~60#«% t>7 5>*>73?L/-l> 10~60{*»% t frfc fi£ -5 » -5 @t*!$ jft 



O 



^PfcT/JP2003/014801 

1 

m m 9 

&QM\sBmztt?z^<D&m<Dmifoo&^ftft-ete^o ^<d 
mx, mffimmmz&mznzm&fflmmtLxfc. m^it^u>mm> 

n^>o Eg^ofl2X^l^>«Jg, »*J;«^»7y^X*iB'&bfcH#:iH»3W 



WO 2004/046285 




WO 2004/046285 



T/JP2003/014801 



2 

ft*ttb&ViSi«#tUT, «rM8S5 5- 1 0 8 4 2 7#£#R 

T»*^t-«@#W»^t^t)b<tt^«±©jSlfrWttS56S!b#S» 
*Mb^H#»lll5«&tl«-r-5Jli:te:**- 

7K^m , 7^^X 2 0~6 0#:^%^^^^>~>T^l/— h 10-6 0#:«%t 
tf> 6 fife* @#^f M Cfisf -5 o 

^r#i:bT(Df^ffl&W-r^>o ^'JX5 L l/>fltbTH WJESHSMEtfUx 
(HP LD) , !WHjRte**4?UX^U> (LLDPE) , jS4£$g# 
>JX^l/> (VLDPE) „ ««*#iJIfV> (HDPE) ^tfStlS. 
«JEE8cj£a?&#Ux^> (HP L D) ?ftffittfc«kD MjfiSnSX^V' 



WO 2004/046285 



T/JP2003/014801 



3 

UWftO. 9 10-0. 94 0 g/cm 3 TSI>. Ei«I§S#Uxfl/> 
(LLDPE) * - m^\Z&V)U&l£ft%^V>£Z.n^<Da-itr 

m h(D^m^-V, ^(DmmteMlgO. 9 0 0-0. 9 40g/cm 3 ^ 
MdtO. 9 2 5-0. 9 4 0 g/cm 3 Oftl^#:}j:4 J M 
7}?Ux^l/> (MDPE) tfSftf&JflS. jSiSS&fi&tfUx^l^ (VLDPE) 
itittttft*#'Jlfl/> (LLDPE) £££>&C<£^ft;Lfc*>(£>-£\ 
■?-©SgftfcJ:0. 8 8 0 — 0. 91 0g/cm 3 t$^. illS^Ulfl/^ 

(hdpe) * • {&j£&T*mmzn2>x.?-u><Dmm&fc~T:\ ^tv^m. 

»M0. 9 4 0-0. 9 7 0 g/cm 3 W. 
^UX5 1 l/>TOCDgB-&fiJ^«> 5-3 0#3£%, Iftl<ai0~2 5^ 

y *> 7 * ;i/Bfc £ © T » D , 6 JtiftflHfi® ;* 5 ^ t^7^M 



WO 2004/046285 ^Pt/JP2003/014801 

4 

x? 1 1/ >WJ1W £in*.T *> «fc v> 0 

nz> 0 jw^Wfcji. 7^u>», $uxf>i, /i;w^^>it> xf7U>i> 

7 ^\>Bt. -fen^>Bk ^>^>Bfe, *U-»B6, 7")nK> 

it $ij7hw>i, =riw>^ x^5?>i, u7-m u/^>m> 
BSMfem « > ±fBK;raj« t -« * ft u&mr)vu -j^©x 

uxi-;k ^dhi/>^u^-;k ^>s?^—;k ^u-feu>, wx'J 

fT'J^y^UtUH, ^i^^'Jt'JH, ^^^7'^^ 

ens. 

•JXf;i/75>, /W5^75>, Xr7'JJV75>, ^fl/>^75>> 



WO 2004/046285 



T/JP2003/014801 



5 

F<DMfcM£VT\Z, 7f7U>K75F, :tW>^T5h\ x;k«y=i 

itu^sns. iti-iom, $?£b<te3~ 

>ku^9a, *^u>^v^v-^a, u >K*;p'>^A«p*«f wen 



WO 2004/046285 



:T/JP2003/014801 



6 

te-r&BS^fbx^i^itJig (OT rpTFEj twt§„ ) t&£ 0 

>7PD^5^i/tS© rj7D> mm^m) 7- J J , rr7D> (M 
ftfl® 7 A- J j , r^^n> (SftffiS) 6- J j > r^^n> (Sfiiaao 
6 C — J J ^^>IitS© r#U7n>M-12 0SiB£) J , 

r^'J7D>F-201 (S5a*) J ilfttiO r7M>G16 3 

GSffi£) j , r7jvt>Gi9 0 Offish) J . r7M>CD 0 7 6 (m 

J , r7M>CD0 9 0 J S#fmM© TKT-3 

0 0M GSffi£) J &£a*#tfe>n& 0 Mid, JifBJeW^ X^l/> 
7^U;VSgxxfM, ^^^U;Vtx7fM, y^Un-hUMI 

© r^:7V>A-3 ooo <ssa«) j &£#3£tfsns. 

ZKtf&<D&ffi±~?Z>(D\Z$bm&}T~$>Z> a ZrCD&Gtm&te* If 0. 5-10 
Wm%, #3;b<K10. 5~5#3»%T&£ 0 SB-o-^J-a^O. 5 #3* 



WO 2004/046285 



T/JP2003/014801 



7 

u&m*im\sX%t>*i2>o m^mz, mzmfcznm^ mm*, mm 
v >mm<Dmk&&±<Dmmxj&terzj7mmm 2 n& „ 

to 



WO 2004/046285 




T/JP2003/014801 



1 



PRISTS./ 1 KJ -^s. 




in j yj 'kj 




j?js UU * ^ IHJ rr^ (R 1R rl J 


3 0 % 




1 m/m i n 




3 0 0kgf/cm 2 








8 BfFel 



b (HIIb^M® TMCA GSffi£) J ) 3 O^mX^^y^^JVS.^- 

mnm 2-20: 

n»jit^viT, ^2-^8 \z^m\z&.}&*^Lfz£xm$, mmmi 

S 2 8 ^^-T„ 
Jfc«Jl~3 : 



WO 2004/046285 




T/JP2003/014801 



&2 



mmm 


mmmi 


mmm 2 


mmm 3 




•LLDPE 

•HDPE s 
•HP L D 


2 8 


2 4 | 


2 0 






2 1 
2 1 


1 8 
1 8 


1 5 
1 5 


% 




3 0 


4 0 


5 0 


m 


•^V^M 




















•U>^HU^^A 








m 




0.110 


0. 10 0 


0.100 




• (/im) 


1 5 


1 0 


1 5 



^^T7JP2003/0 14801 

10 



313 













•LLDPE 
•HDPE 

. TJ T3 T TV 


1 0 


2 0 


2 0 






2 5 
2 5 


3 0 


1 5 
1 5 


% 




4 0 


4 5 


4 7 




•7f7U >t75 F 


— 


5 


3 






















ft 




0. 0 6 5 


0 0 7 5 


0.090 


ft 


• (nm) 


3 


3 


7 



WO 2004/046285 




WO 2004/046285 




T/JP2003/014801 



^4 













•LLDPE 

•HDPE 

•HPLD 


2 0 


2 0 


2 0 


m 




1 5 
1 5 


1 5 
1 5 


1 5 
1 5 






4 5 


4 0 


3 5 


f& 




5 


1 0 


— 










1 5 




•U >i=Uf9A 








m 
w 




0. 0 9 5 


0. 10 5 


0.100 


ft 




3 


1 0 


1 0 



WO 2004/046285 




T/JP2003/014801 



5 





HfJ 1 u 




^Mi^y i 




•LLDPE 

•HDPE 

•HPLD 


2 0 ! 


2 0 


2 0 






1 5 
1 5 


1 5 
1 5 


1 5 
1 5 


ft 




4 7 


4 5 


4 0 




•^y&yw 


— 


5 


5 










5 






3 






m 




0. 10 0 


0. 10 0 


0. 0 9 0 


14 




1 0 


1 5 


1 1 



WO 2004/046285 




IT/JP2003/014801 



13 



^6 



mmm 










•LLDPE 

•HDPE 

•HPLD 


2 0 


2 0 


2 0 


J* 




1 5 
1 5 


1 5 
1 5 


1 5 
1 5 






4 0 


3 5 


3 5 i 


m 




5 


5 


5 








5 


5 






5 


5 


5 


w 

14 




0.100 


0. 0 9 0 


0. 0 9 0 


• JtM$2 (jtim) 


5 


2 


3 



WO 2004/046285 




T/JP2003/014801 



14 





^2fSwl 1 6 


if' t-r?A -i n 

MmWl 1 7 




•LLDPE 
•HDP E 
•HP LD 

J. J. JL .1 j J ' 


1 0 


2 0 






1 5 
3 5 


1 5 
1 5 






3 0 


2 0 


fife 


•^E>^>m 

• ; E>^>m , 7^^X 


5 


5 
5 








1 0 






5 


1 0 


It 

ft 




0. 0 9 0 


0. 10 0 


• #$§Ji ( ju. m) 


2 


7 



WO 2004/046285 ^^T/JP2003/0 14801 

15 













•LLDPE 

•HDPE 

•HPLD 


2 0 


2 0 


2 0 






12. 5 

19 R 


12. 5 


12.5 
19 R 




3 4 


3 2 


3 0 


■Xf7'J >175 H 
• ; E>^>m , 7^^X 


5 


5 


5 






1 0 


1 0 


1 0 




•if du >M#;i/v"2A 


5 


5 


5 




• WiPTFE 


1 


3 


5 


14 




0. 0 8 0 


0. 0 9 0 


0. 10 0 


•BfeA (Mm) 


2 


4 


7 



WO 2004/046285 




:T/JP2003/014801 



16 



^9 







ftMM2 


warn 3 




•LLDPE 

•HDPE 

•HPLD 


5 0 


. 5 0 


1 0 






5 0 


— 


1 3 






— 


5 0 


— 


m 
j& 


•^e>^>^y ^/^x 


— 


— 


— 






— 


— 


7 




•t°ou>m*;w>^A 


— 


— 


— 




• MflPTFE 






4 0 
3 0 


m 
14 




0. 14 5 


>0. 2 


0. 0 9 5 


• ^£§11 (Mm) 


2 5 




9 



LDtLT«H#^*tm rs^V> (^ffi^S) J ft, fimPTFEtl 
TteS^fcffti? TKT- 3 0 0M j Sr. i^fiPTFEibTtt 

=#xn.#>^nn^5^;i/*t» ttlp-iof 0ftfi£) j 



WO 2004/046285 



T/JP2003/014801 



17 

itmmm*. jMM*ttK:#o, 



WO 2004/046285 




(T7JP2003/014801 



I ^ © ® I 



&m%£*7 2.>z/7?-U— h 10-6 0#^%<h^S/&££££#ffc£t" £ 
2. ^b7K^7^^x^\ A°^7^>y^^x, ^'Jx^i/>7«^^ 

v-r ^ n ^ u u >«7 y z x a> e> >giR is^c«2 mgui-r & 

4. iijn^tbT, ^isitA;^ 3~2 owm%^mT2>mikmi~ 3<om 

5. iiM#£LT, u>^^3~i 5#^%^-r^if^isi~4©fBrn 

6. aiJn^iLT, ift^iE^oftX^^^S^O. 5~10#:i%^ 
Wr^if^li 1-5 <7)Mtl^fcfBm©@#:M^lo 

\zftm(Dmfcmmm*n®&/v'T?j&2>mmutt<, 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/14801 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C10M169/04, F16C33/10// (C10M169/04, 105:70, 107:04, 
109:00, 143:02) (C10M169/04, 105:70, 107:04, 109:00, 
125:24, 129:28, 129:68, 133:16, 143:02, 147:02) C10N10:02, 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 169/04, 103/06, 105/24-105/26, 105/32-105/48, 105/68-105/70, 
107/02-107/18, 107/38, 109/00, 125/24, 129/28-129/46, 
129/68-129/84, 133/16, 133/40-133/42, 143/00-143/18, . 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 51-46668 A (Oiles Corp.), 
21 April, 1976 (21.04.76), 
(Family: none) 


1-7 


Y 


JP 6-313186 A (Yamakita Sangyo Kabushiki Kaisha, 
et al . ) , 

08 November, 1994 (08.11.94), 
(Family: none) 


1-7 


Y 


JP 63-72741 A (Nippon Steel Corp., et al . ) , 
02 April, 1988 (02.04.88), 
(Family: none) 


1-7 


Y 


JP 54-12072 A (Oiles Corp.) , 
29 January, 1979 (29.01.79), 
(Family: none) 


3-7 



fx] Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T' later document published after the international filing date or 
a A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance undeistand the principle or theory underlying the invention 
"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 
"L w document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y* document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 
w O* document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later M &" document member of the same patent family 

than the priority date claimed 


Date of the actual completion of the international search 
10 February, 2004 (10.02.04) 


Date of mailing of the international search report 

24 February, 2004 (24.02.04)" 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/14801 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 48-27169 A (Oiles Corp.)/ 
10 April, 1973 (10.04.73), 
(Family: none) 

EP li76165 Al (Oiles Corp.), 

30 January, 2002 (30.01.02), 

& CN 1335338 A & JP 2002-37988 A 

& KR 2002010079 A & US 2002/0032261 Al 



Relevant to claim No. 



3-7 



3-7 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIcJR SEARCH REPORT [fotam^ft 



IntematiOTaTapplication No. 

PCT/JP03/14801 



Continuation of A. CLASSIFICATION OF SUBJECT MATTER 
(International Patent Classification (IPC) ) 

Int. CI 1 10:04, 30:06, 40:02, 50:08 

(According to International Patent Classification (IPC) or to both national 
classification and IPC) 



Continuation of B. FIELDS SEARCHED 
Minimum Documentation Searched (International Patent Classification (IPC)) 

Int. CI 7 147/02, 159/06, C10N10 : 02-10 : 04, 30:06, 40:02, 50:08, 
F16C33/10 

Minimum documentation searched (classification system followed by 
classification symbols) 



Form PCT/ISA/210 (extra sheet) (July 1998) 





mnmmm-B- pct/jpos/usoi 


a. 3m<om t -rz>#m<o& 1 & (mm^m^m (ipo ) 

Int. Cl. 7 C10M 169/04. F16C 33/10 //(C10M 169/04, 105:70, 107:04, 109:00, 143:02) 

(C10M169/04, 105:70, 107:04, 109:00, 125:24, 129:28, 129:68, 133:16, 143:02, 147:02) 
C10N 10:02, 10:04, 30:06, 40:02, 50:08 


b. wat*ft*it&tf 


«B**ffo^k*/hlWm (H^fffF#S (I PC) ) 

Int. Cl. 7 C10M 169/04, 103/06, 105/24-105/26, 105/32-105/48, 105/68-105/70, 107/02-107/18, 107/38, 109/00, 
125/24, 129/28-129/46, 129/68-129/84, 133/16, 133/40-133/42, 143/00-143/18, 147/02, 159/06 
C10N 10:02-10:04,30:06,40:02,50:08 F16C 33/10 


n*m&mmn&m 1922-1996^ 
B^m^mmmmm^n * 1971-2004* 

R **ir* t=9 _HI5^<^:/ij 7$ \ yfc. J-*% ^ppc x j j & \j \j 

B*H^«*fSSS^^ 1996-200 3#- 


m&m&x'&m ^tcn^T*-?^-* ^-^-<—^<d^^ m^mm^mm 


c. mmirzbm&bfrzxwi 






mm-rz 


Y 


JP 51-46668 A U^I^^^t) , 
1976.0 4.21 . 




1 - 


- 7 


Y 


JP 6-313186 A (\hit 
199 4. 11. 08 








1 - 


- 7 








TEj Hl^ttJffiBM^WIS^fcfiiitff^&S^. B&WMH 

roj n^m-tsu^. s^ttRtsii 
rpj BigtijaeiMre. ^-oM3btS<o^aB<7?««ii:^5ttus 




rTj H^W®BX«®^0^lJ:^$tvfcS:fflfCfco-C 

±^.-Cil^*S)fcv> fc#;fc fens t><o 
r&j p-^ryh7r^y-Xi 


1 0. 0 2. 2 0 0 4 




B^BtSfW (I SA/JP) 
ij$fg#^§-l Q 0-8 9 1 5 
ft H *5gl=T B 4 * 3 


W$m*lr 03-3581-1101 




4 V 


9 2 8 0 


3 4 8 3 



«SPCT/ISA/2lO (1 998¥7^) 



PCT/JP03/1 4 8 0 1 



c m%) 



JP 6 3-7 2 7 4 1 A mR*Wmm£,&#: 
1988. 0 4. 02 



1-7 



JP 54-12072 
1979. 0 1. 29 



JP 4 8-27169 
1973. 0 4. 10 

(775 fcu 



3-7 



3-7 



EP 1176165 Al (OILES CORPORATION) 

200 2. 01. 30 

&CN 1335338 A 

&JP 200 2-37988 A 

&KR 2002010079 A 

&US 2 0 0 2/0032261 Al 



SKPCT/I SA/2 1 0 (&2^— $?0flE#) (1 99 8^7^) 



